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IT IS PROPOSED THAT TAONGI (POKAZKKU) ATOLL, MARSHALL ISLANDS, BE UTILIZED AS A
~ NUCLEAR TEST SITE DURING OPERATION EARDTACK, 1958431)

Factors Considered in Proposal

1. Scope of Operation Bardtack

The proposal for the use of Taongl Atoll is based on a scope of operstion for
Hardtack as stated in a meeting at Los Alamos Secientific laboratory, 31 Janu-
ary 1957 (Ref - JDO 632, Graves to Distridbution, Meeting Minutes)., The
assumption 1s made that the following scope is representative of the program
as it will be approved with the exception of the possible deletion of two to
six devices. Three agencies desire to field test a total of approximately

25 to 31 devices. The University of California Radiation laboratory will Iire
14, Los Alamos Scientific Laboratory will fire 12, and the Department of
Defense is planning S5 shots according to preliminary meximum scope planning.
The following table gives the approximate yield cetegories by agency:

UCRL DOD IASL
A. (Qrezter than 5 MT 3 0 l
B. 1-5MD _ 3 e 3
C. 100K?T - 1M 3 0 2
D. Less tham 20 KT' 5 3 6
2. Concept of Operastion BEST COPY AVAILABLE

The concest of Operstion Ezrdtack, as outlined and tentatively agreed to by
representatives of UCRL, LASL, DOD, and Sandia Corporation in attendence at%
the above mentioned meeting on the 3lst of January, is as follows:

)
A. UCRL shots will be fired at Bikini Atoll and Taongi Atoll, or Bikini
Atoll only.

B. IASL shots will be fired at Eniwetok Atoll with the exception of their
largest yield shot (approximately 7 KI) vhich will be fired ai Bikini,

C. DOD will attempt to fire the three high altitude shots at Bikini Atell
and the underwater shots at Eniwetok.

D. The starting date of 1 May 1958 for Operation Bardtack will be meintain=d.

E. UCRL will fire five barge shots at Taongi, if available, with the first
zero point chosen so &s to broach the reef, probably toward the rorth-
ern end on the leeward side,
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F. The basic principles upon which the concept of operation wzs develo
included dividing the real estate in the best menner possible to re
mputual interactions between the programs of individual agencies, T
assignrent of testing areas by agency vas also based on the assumpt.
that no yield greate:” than 5 megatons should de fired at Eniwetok.

Weather and Geography

. ,
Taongi Atoll 1s located approximately at latitude 168°, SO'E, and longit
14°, bO'N, 265 miles northeast of Bikini Atoll and 324 miles south-south
of Wake Island., The surface winds at Taongl are slightly more northerly
five to six degrees, and their average velocity is higher in that there

fewer days during the year (as compared to Bikini or Eniwetok) when the
face winds drop below five knots.

The atoll 1s a lunar shaped crescent approximately ten miles long and fo
miles wide at its maximum width. ‘A chord joining the tips of the cresce:
lies along a NNW-SSE direction and approximately normal to the wind., Th:
lagoon is totally landlocked except for a very narrov channel in the leer
reef, Rarrow, long sand islands lie along the southeastern side of the ¢
running ip the approximate direction of northeast to southwest. These 1l
masses span a distance of some eight miles,

Fallout

Because of the unique poceition of Taongi, situated northwest of Bikini, t
useable firing sector fram the fallout standpoint is much greater than at
either Bikini or Enivetok., This is only true 1f one accepts as a concept
operation at Taongi the basic principle of treating the Taongi islands as
inaccessible due to fallout radiatiop levels after the first large shot,
vhieh would be the proposed plan of operation.

'

Cost of Developing Taongi Atoll

Another of the important factors bearing on the feasibility of the use of
Tacngi is the dollar cost for initial erntry and establishment of whatetver

beachhead and minimal facilities are necessary to fire large yield shots i
the area. '

Logistics and Support

The magnitude of logistics support cost added to the costs of Item 5 above
must be evalucsted against those real savings of operational time which

accrue through employment of triple atoll operations versus duasl atoll
operations.

Clzss A Test Consideration
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Discussions Beering on Proposal

1.

Scope of Operation

The full scope of Operation Hardteck represents an increase in effort over
Operetion Redwing of 75-100%. The figure of 25 to 30 shots total would off-
hand seem to indicate that Operation Hardtack will be 75-100% longer in the
cperational phase, From the UCRL point of view, this is not necessarily

80 as the schedules for firing at Bikini and Taongi will shov. It is our
opinion that the entire Hardtack Operation can be concluded within a period
of time equal to, if not less than, that required for accomplishing Redwing,

providing Teongi is employed.
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Reasois for this difference ere pointed out in the following discussions:

O Ly &ilddrlh - ]
M uf -One o two stage test devices
5 expec to yleld 300 RT & e fired as a rather heavily diagnosed
surface or short tower shot. This shot, plus two or three of the lower
yield two-stage devices, and the five single stage devices will be comnitted
to the Tere-Uncle Island complex for testing. Such a firing program can
start wvith the beginning of the opsrational phase and be concluded as rapidly
as possible, At the same time, preparations and firing of large devices
can proceed on the nortbern side of the stoll., Also, concurrent with the
Bikini phage.of the testing, and if the proposal is approved, firing of the
large yield barge shots can proceed routinely at Taongi,

Concept of Operation

The acceptance of the basic principle of dividing the programs of the two
laboratories by locating their respective testing sitees in separate atolls
insures the maximm in flexibility insofar as meintenance of ready dstes is
concerned., Under this plan, each laboratory is free to change the o:der of
its owvn firipg with & minimum of interaction with otber shots. LASL‘s occu~
pation of Enivetok and UCRL's occupation of Bikini (even without Teongi)
affords dusl large shot capsbility and dusl small shot capability between
the two etolls, but with a meximum of two shots on any one day,

.The LASL 7 MI' device yield should be tested at Bikini since it is somevhat
‘larger ir yield than the meximum it seems reasonable to fire at Enivetok,

There 1s tentative agreement between the laboratories that either group
finishing their shot program in a given atoll would immediately make that
area availsble to tbe agency with shots remiining to be fired. The UCRL
Planning incorporates the use of Taongi in order to relieve both Bikini and
Enivetok of yields which would be difficult to interweave with smaller shots
and vhich would necessitate being much more selective in choosing & safe
shot day, especially at Eniwetok, Following are two schedules for UCRL shots
with and without the proposed Teongi firing capability. These schedules ere,
of course, not firm at this time, but incorporate the basic thinking end are
therefore not just examples, but typical of the finsl Hardtack schedules,
These prospective schedules are the culmination of several planning cone
ferences in our own organization at Livermore and reflect the UCRL point of

viev towerd accamplishing the operation in the shortest time practicil for
each of the two cases: :
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EVENT NUMBER DATE
1 1 May
2 2 May
3 10 May
4 12 May
5 20 May
6 22 May
T 30 Moy
8 - 2 June
9 10 June

10 20 June
n 30 June
12 2 July
13 11 July
L3 20 July
15 30 July

SCHEDULE 1 - BIKINI

FIRING FACILITY
300* Tower
Barge
50! Tower
Barge
300* Tower
Barge
50¢ Tower
Barge
Barge
Barge
50" Tower
Barge
Barge
Barge
Barge

YIELD
Less than 5 kilotons
0.5 - 2,0 negatons
Approx. 150 kilotcns
0.9 - 2.0 megatons
less than 5 kilotons
0.5 - 2,0 megatons
Less than 20 kilotons
Approx, 400 kilotons
Less than 20 kilotons
Less than 20 kilotons
Approx. 30 kilotons
Approx, 7.0 megatons
Approx. 12,0 mogatons
Approx. 12,0 megatons

25 « 40 megatons

LOCATION
West Tip -~ Tare

‘Northern Lagoon

South Side - Uncle
Northern lLagoon
Southeast Tip « Tare
Northern Lagoon
East Edge Tare Crater
Northern Lagoon

In Tare Crater

In Tare Crater

West Tip - Uncle
Fox/George

North Lagoon

North lLagoon

North:est Lagoon

Cop,
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Approx. 7.0 megatons

SCHEDULE IY - BIKINI AND TACRGI

-----'u‘---o-a.--n--..--‘.--DGBIKmI ATOLL-_-".-"-""‘“""""""""‘"' ——————
BVENT FPIRTHG
NUMBER DATE YIELD FACILITY LOCATION
1 1 May Less than 5 kilotons 300° Tower West Tip - Tare
2 2 May
™3 71wy Approx.~150 kilotons 50' Tower  South Side -
Uncle
L 9 My
5 13 May Legs than 5 kilotons 300' Tower Southeast Tip -
Tare
6 16 May
19 May Less than 20 kilotons 50" Tower East Edge -
. Tare Crater
23 Moy
;% 9 25 ¥ay  Less than 20 kilotons Barge In ‘Tare Craver
i0 30 May
,,1}1 31 May Less than 20 kilotons Barge In Tare Crater
12 2 June Approx. 400 kilotons Barge Northern Lagoon
13 6 June
1h T June  Approx. 300 kilotons 50* Tower West Tip - Uncle
15 8 June Barge-LASL  Fox/George

FIRING

FACILITY  YIELD

Barge

Barge

Barge

Barge

Barge

Barge

- -

- .

l
0-5 - 2-0
megatons

0-5 - 2.0
megatons

0.5 - 2.0
megatons

Approx, 12,0

nmegatons

Approx, 12.0

megatons

25.0 - ‘C‘O.o
mnegatons

TAONGI ATO

- AP e nr e e W

LOCATION

Northern Leeward
reef

On Eastern Edge
Crater .

On Eastern Edge
Crater

On EFastern Edge
Crater

On Souvhern Bage
Crater

Center of Lagoon
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The following comments are pertinent in comparing the two schedules:

a. The interval between shots for a given test location; i.e., the Tare
Complex, is the sum of the time required for re-entry, technical pre-
paredness, design interaction, average weather delay (see discussions.
on veather following), and time lost, if any, for evecuation and re-

entry for the firing of e shot somewhere else in the atoll, This is
true for both Schedules I and II. : '

b. In Schedule I, the time interval between shots of the small weapons.
progranm at the Tare Island complex is nominally ten days, which is
perbaps longer than one might expect. This interval is necessary for
planning purposes because of interruptions in attaining technical
preparedness vhile trying, at the same time, to continue firing large
shots in the northern part of the lagoon. All installations at Tare,
for example, must be protected from water wave damage. The concept
of the use of 50 foot stub towers is aimed at circumventing damage
from such an effect. As pertains also to Schedule I, the firing of
Events 2, 4, 6, 12, 13, 14, end 15 in the northern Bikini Lagoon sec-
tor, as well es the Tare shots, necessitates the evacuation of all
Tare persomnel to Ecn for protectica from fallout., Bhotls greater than
5 MT, such a8 Schedule I Events 12, 13, 1%, eand 15 will make complete
.atoll evacuwation necessary vhile firing.

¢. Also in Schedule I, it is to be noted that the time interval between
large shots in the northern lagoon is 10 days. The yields make the

inclusion of the average Bikini weather delay for these shot inter-
vals necessary.

4. The interwvoven schedule of large and smerll shots at Bikini would pre-
serve the dual large and small shot capebility, but, in the case of

one of each being in readiness, the large yleld or most difficult shot
vould teke precedence,

e, No insertion of DOD shots is shown in Schedule I, It is believed that
Bikini Atoll is best adapted for these shots even if Taongi is unavail.
able and it becomes necessary to insert them into 2 schedule typical
of Sechedule I. The information avalladble at the present time indicates
that there may be considerable difficulty in getting either of the
ultra high cltitude recket shots resdy for a 1 May ready date, Both
the 100,000 foot and 250,000 foot rocket shots require installation of
manned diagnostic rocket launchers at several points around the atoll.
Even though the scope of this program is not firm, the inclusion of
such an effort in Schedule I between the indicated dates 1 May and 30
July will de difficult indeed if uncontaminated areas must be guaran-
teed for tbhe manned diagnostic rocket stations which are more or less
equally distributed around the atoll. It is felt that the high alti-
tude nuclear device vehicles themselves can be guaranteed uncontaminated
launching sites at How or Nan Islands during all of the period encom-
passed by Schedule I, The launching of the nuclear device carrying
balloon from efther of these islands seems feasible at any time between
other shots during this period.
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Schedule I affords high pr ility of meintaining a very necessary

temporary camp on Oboe until Event No. 11 is ready for firing.

The inclusion in Schedule I or Schedule II of shots with ylelds greater
than 5 MI' at Bikin{ posee the problem, as at Eniwetok, of personnel
safety in the atoll. | This condition will exist on four events, 12, 13,

'\ 14, and 15 in Schedule I but on only one event in Schedule II.

}
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17 Schedule Il affords uninterrupted periods for technical readiness for

J.

the first six shots in the Tore islund complex. These shots are

small enough to warrant optimism as far as weather delays are concermed
and the technical preparation period 1s not affected by simltaneous
firing of large yield shots in tbhe northern test areas.

The entire period from 1 M:y to 31 May under Schedule II can be utilized
at Bikini for the inclusion of the DOD shots in the schedule with full
assurance and reasonable guarantee: of being adble to conduct this proe-
gzan in uncontaminated areas as far as the proposed four diagnostic rocket
launching sites to be menned during the UHA shote are concerned, This
time can be extended to 8 June if one essumes that the possidle fallout
interference from Event 12 does not constitute a major delay risk.

From the UCRL viewpoint, the concept of operation at Teongl would be conducted
in a manner involving an absolute minfimm of installations ashore on the .
islands or reef. It is our opinion thet ell the data required for diegnosing
these shots could be obtained from & diagnostics and firing ship operating
over & range of 15 to 20 miles from zero on the first four shots, and a
greater range on the 25-40 MT yield ehot.' Data vhich would be obtained from

equipment, some of which would be mounted on stsbuized platforms on this
ship, could include?
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a. Teller Time interval.’

b, Electromagnetic time interval.,

e¢. Fireball yield.

d. ENS timing and primery alpha by telemetering.

e. Such reaction history as feasible by the optical method being used
and to be proved in Operation Plumbbob.

Considerable effort and thought have already gone into the planning for remote
diegnostics and the same remote experiments will be performed from land based
equipment on Tare in diagnosing shots in the northern test areas at Bikini.
Remote diagnostics obtained at sea are not without precedent since time in-
terval and fireball yield were obtained from the command ship on the Mike
Shot, Operation Ivy. The five shots would be placed on barges moored in the
lagocn, probably toward the northern end, The first of these shots would

be placed near the leeward reef so as to broach en opening approximstely
equivalent to the crater diameter. Each succeeding shot barge would be moored
on the edge of the previously formed crater in order to open a navigable deep
water channel into the lagoon and to form, with the largest shot, a turning
basin at its end. This stepwise strategic placement ard encroachment into
the lagoon would result in & man-made deep water anchorage for possible use
in the future,

The sequence timer and radio firing racks would be placed aboard the shot
barge. Such & method is very feasible and tbhe reliability of the system has
been proven in past operations. The firm of Edgerton, Germesbausen, and Grier,
Inc.,, who normally provide the firing equipment, have considered this systen
for Herdtack and are able and willing to provide, instell, and operate the
necessary equipment,

3. Weatber and Geogrsphy

One of the greatest gains to be netted 1n this use of Taongi Atoll is the
opportunity of taking advantage of its isolated apd umnique position with res-
pect to populated areas., The peardsi populated area west of Taongi is Guen,
son2 1,300 miles distant, To the easti; no populatel area exists for at
least 1,500 miles. To the north, the nearest population is on Wake bearing
MWW 32k miles distant. The closest populestion of any is Utirik Atoll, 215
miles S by E of Teongl. One of the recsons for advocating miniml construct-
ion ashore &t Taongi is to assure no need for reoceupation of the islards
and since taking full advantage of being able to fire with the stable Taongi
vird pattern is certain to prcduce heavy fallout on thenm.

Typical hodogrephs of shot time observed winds at Eniwetok and Bikini, with
their usual inverted S shape to the north, are indicative of the desirability
for soutberly componente in the levels from 20,000 feet to the tropopause.
The stable winds above and belowv this middle layer very seldom change in
direction, being mostly easterly in boib the upper and lower layers,
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Accepteble patterns at BEikini and Eniwetok are essentially only those which
contain little northerly component at all levels and, for any substantial
margin of safety in preventing contamination of inhzbited islands to the
east and southwest, must have some southerly component. Perturbations in
the weather vhich provide these conditions at Bikini and Eniwetok are not
long lived, and ere not the dominznt pattern,

Acceptedle patterns at Taongl include the flat hodograph plus, in most
cases, the inverted S to the north or south., In other words, it is poseible
to alweys fire at Taongi on the stable long lived weatber pattern while at

Eniwvetok and Bikini, one can use essentially only the short lived perturba-
tions.

The Joint Task Force SEVEN Meteoroclogical Center at Pearl Barbor has recently
published a report, under the direction of Commander Daniel A, Rex, USH.,
entitled "Climatology of Taongi". This report was prepared to compare, from
e weather standpoint, the suitabiliiy of Taongi Atcll with the Eniwetok/
Bikini area es an atomnic nuclear test site. This report has been studied in
detsafl at UCRL by Dr. A, Vay Shelton, and others, ard although there 1is not
full egreerent on the interpretations of Commender Rex's determinations,
there is no question that Taongi offers some advantages. Three 15 day periods
vere analysed by the JIF 7 Group:

14 April - 28 April 1956 inclusive
11 June =~ 25 June 1956 inclusive
9 July - 23 July 1956 ineclusive

Toese 4S5 days embrace the period of firing activity at Bikini during Operation
Redwing. Hodographs for Teongi on each of the above days were interpolsted
fronm analysed Redwing flov charts. Regleeting fallout computations ard
spece/time variation studies has led Commnder Rex's staff to state:

“In surxmry, 32 days were judged to be satisfectory for shooting et
- Taongi elthough local fellout on the shot site would have been exper-
ienced on 19 of these 32 days. During the same period, 7 days were
Juiged to be satisfactory for Bikini."

Page 6 of the Joint Task Force Meteorological Center report states the follow-
ing conclusions:

"a. The local weather conditions at Taongi may be expected to be some-
whet more favorsble for air and test operstions than et Eniwetok/
Bikini; i.e., less rainfall, decreased shower activity, stroonger
and more constant surface tradevwinds, ete.

"b. The upper wind regires at the two locations may be expected to de
essentially the sewe; i.e,, predominately east-west, Because of
its more northerly latitude, stronger northerly components will
usually be observed in the upper westerlies at Taongl and the
strength of these upper westerlies will prevail later into the
sumper geason. Variations frem year to year aey be expected to
effect both locations in the same sense end approximately the
sex2 extent,
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c¢. From a comparison of unweighted hodographs, it eppears that a
significantly greater number of acceptable (high-yleld) shooting
days occur at Taongi than at Eniwetok/Bikini. As can be seen
from Figure 9, this results primarily from the geography of the
area rather than from any marked climatological differences,

At Taongi, and assuning fallout on the test site can be accepted,
the normal wind structure produces eest-west fallout patterns
vhich do not imterfere with populated areas; at Eniwetok/Bkini
similar patterns cannot dbe accepted. Comparative danger areas
are shown in Figure 9 for the two locations."

Dr. Vay Shelton hag stated:

"The number of good weather days at Taongi for shots of the Hardtack
class will, as indicated in Commander Rex's report, be substantially
greater than at Bikini. A study of the 45 cases submitted in his report
indfcates that his estimated number of good days of 32 mey be high by

9 or 10 because this many of the 32 "good" days are quite marginal and
would probably not be acceptable to those responsidble for firing., He
considered a day as good iZ the fallout axis missed all of the inhabited
Marshells and Wake, There are still about three times as many goocd days .
at Taongl as at Bikini, however.”

Taeking the leest optimistic viewpoint, as just expressed, and based on 22
good shooting days versus 7 for Bikini out of the total of 45, the probability
of being able to fire the first shot at Taongli or Bikini on any day during
the period analysed is respectively 50% and 15%. This merely states that
vhatever the average weather delsy st Bikini is, the same average is 1/3 as
large at Teongi. '

In the above typical schedules, we have based the ghot intervals between large
shots at Bikini on a minimum of four d=ys tecbnical preparedness and six dsys
aversge weather delay. At Taongi, we have based the shot interwvals on five
days technical preparedness and tvo days average weather delay., The 3:1 ratio
is8 a conservetive figurc tacsed ca Do, Shelvon’s interpretation of the sccuracy
of the determinations in the JIT T report and it is pertinent to mention that

Comzander Rex believes the interpolated hodograph data to be accurate to only
20% in wvird velocities and 20° in direction.

There is generel agreement betveen the JTF T Meteorological Center apd UCRL in
considering Taongi as e test cite. Th2 problem of checking the velidity of
the above data should also be considered. Establishment of weather observa-
tion capability early in the Tecngi 2rca {o record data as long as possible
prior to Operation Hardtack is deemed advisable, Such data would be valuable
not only as a checl: on the interpolated data accuracy but would lend con-
gidersble help toward more accurate Taongi forecasts,

Weather information locally in the Taongi area can be well covered from the
diagnostics ship. It 1s also deemed necessary to observe the weather furthor
out from Taongi, probably from ships to the northwest and east. lLate checks
on the weather in such locations can likely be obtained from destroyers. It
is not obvious that weather ships whose sole mission is weather observation
are necescary for this purposes.

COPIED/DO
LANL R¢ - :

e PPy

i 0 T D b N e 5 8T <Gl

;L.’Lu

kol K%

By

wh:

e

A by e



- Lopy
M/VL £

\

It should also be stated that the edvantages of the Taongi weather conditions
as compared to Bikini, of less rainfall and decreased showver activity are
important in dlagnostic experimental work as a greater assurance that opticel
lines of sight vill remein open at shot time, especially over long distances.
The possibility of transmission interlocks stopping & shot 1s less likely

at Teongl by vhatever mergin of advantage exists in this regard.

Fallout

As discussed under Item 3 above, and as seen from the JIF 7 interpolated
hodographs, the ever present northerly component in the upper westerly winds
precludes the possibility of keeping the sand islands clear of contamination
at Taongl after the first shot. Past operations have been very successful
in being able to continue firing at Fox/George at Bikini and to re-enter
scientific stations and to prepare the next shot. Many yards of concrete are
required to provide adequate shielding for film data in such stations, in
addition to assuring structural strength in close proximity to the blast,
The contamination picture at Tacngi would be even more discouraging if one
had to guarantee re-entry into land stations. The diagnostic ship metbod
rids a considersble portion of the operation of recovery and construction
corplications,

Another consideration st Taongl concerms contamination in the lagoon and the
effects on barge mooring operations in case of no reef breake.tiyough on the
first shot., Taongl lagoon hes en average depth of only 50 feet and possesses
an extremely small tidal prism volume. At the present time, it is estimated
the half life of the lagoon weter in exchange is 180 days, This figure,
elthough large, is not so surprising vhen it is rerepbered tbat Taongl i=e
totally land locked. The 8 knot current in the chennel at lov tide arises
from the fact that the reef is continuous except for Pokaakku passage and
this outflov is not enough to allow the lagoon level to equalize with that

of the ocean, It is estimted that the minimum difference between the two
is in the range of 8-10 inches.

In the case of reef break-through on the first shot, the small lagoon volume
becomes a beneficial factor since the exchange rate, once the tidal fliow
through the crater comes into action, would increase tremepdously. It is
felt that the crater proper from a 1 - 2 megaton first shot on the recf
vould clear itself for re-entry faster than either Eniwvetok or Bikini,

The storage of radioactive contaminant in any flowlees stagnamt pot holes
below an intermediate current return layer is being looked at very carefully.
Measurements of the vertical mixing, and establishment of the surfece and
subesurface current patterns will reveal any possibility of such storage.
These are all factors bearing on the choice of zero points, The feasibility
of dbuilding a model to aid in thcse determinations is being investigated.
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The northerly component of the westerly layer in the wind structure at Taongi
is a help actually in affording fallout patterns from Teongi which have little
tendency to encompass Wake Island, An examination of the Bikini firing sector
shows & usable fallout sector vith an included angle of approximately 150°.

At Taongi, neglecting Wake for the moment, the usable firing sector is 270°
vhen 1laid out to miss populated areas by the same margin in the two cases,

To be safe as far as Wake ic concerned, and if a 30° sector, for example, is
subtracted out to include Wake on its bisector, the total usable sector at
Taongl 1s 2L0° and 1s 90° larger than at Bikini. This sector clears Wake on
each side by a generous 190 miles.

Cost of De_velopmnt

During the past few weeks, Task Group 7.1 bas developed in conjunction with
Task Group 7.5 a staff study on the costs involved, aside from those of opera-
tional logistic support, in developing Taongi Atoll to the stage which would
ellovw the mooring and detonation of the first device barge. This study was
requested earlier at a time when UCRL's planning was consideradly less firm
and when the laboratory was not in a position to evaluate the plan for ship-
board remote diagnostics as feasible or not feasible. As a consequence, and
witbout knowing whether or not majar land stations would be required, two
hypothetical situations were described to Task Group 7.5 and the architeet

en;ineers vere then asked for dollar estimates of the cost of prepering for
each of the two situations,

Situation No. 1 described a concept of operation along minimal lines which
would involve the neceasity of lagoon entry, establishment of the pecessary
miniml caxp and the construction of facilities ashore comprising a firing
end control station equivalent to the existing Station 70 on Enyu Islsnd st
Bikini. A second situwation descridbed a greater effort in vhich the constructe-
ion of three mjor stations simflar to Castle Stations 1210, 1342, 1550, and
an airstrip were added to the minima]l requirements, The costs of access and
construction for each of these two situstions are stated in a letter for-
varded by the architect engineers, Holmes and Narver, Inc., to ALO (Bowell

to Sanders dated 30 January 1957) and are quoted delow:

For the minimm sccpe of work contemplated, it 1s estimted 65 eonstruztion
aexd 35 operaticn personzel will to required for a perlod of six and onc-naif
nonths prior to the first shot., The maximum scope of work will require 120
construction and 80 operation personnel for & period of seven and one-helf
months, These schedules cover on-site construction only; a minirmum of four
months must be added to these schedules for procurement and shipment of
raterial and equipment., In estimating the time schedule, it has been assumed
that the topography of the proposcd airstrip site vill be similar to that of
Fan and that beaches for landirg craft, coral deposits, trees, underbrush
and other conditions will be similar to those of other atclls in wvhich con-
struction operations have been conducted,

COPIED/DOE
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Cost Eetinmates. The items of var! cottemplated and the eost estim‘bea are gummerized

in the following tables:

Minimm Requirements
ITRM ESTIMATED COSY

1. Beachhend ' 12,000

2. Camp (as Fox-Redwing) 325,000

3. Access Chsznel - 20' Deep 686,000

' Concrete Station (As Statiom 70 - Be&lins) 295,000

Se 300' Steel Tower (As Station S5- Redwing) 343,000

6. Pive (5) Iarge Anchorages 222,000

Te Inter-Atoll Cammunieations 243,000

8. Sutmarine Cable 200,000

9. Seadrane 96,000

TOTAL MINIMAL CORSTRUCTIOR 2,422,000
RECAPITULATION

Construction Equipmect 471,340

Opereticizl Equipmans 35,000

Construction Frojects 2,422,000

TOTAL 2,928,340

Marxismm Beqvirements
TIEM ESTIVATID COST

1. Pegchhesd 12,002

2. Camp - 200-Mzn 450, 000

3. Airstrip 560, 000

4, Accesgs Chenpsl - 207 686,000

5. 3 Concrete Scations as Redving 1,013,000

6. FPive (5) Barge Anchsiages 222,000

1. Seadrome Fecility 96,000

8. Irter-Atcll Coxmmicuticne - 243,000

9. Subrarinc Cable 613,000

10. 300' Steel Tover 343,000

1. Coasrete Station (Redwing - Station 70) 295,009

l2. Accses Roeds and Csussways 180,000

13. Mole Type Pier %,

TOTAL CONSTRUCTIOH 4,811,000
RECAFITULATION

Comstruction Equipmeist 1,022,510

Operaticial Ecuipmen: 50,000

Cemsvruction Projest: &,811,000

TCTAL 5,683,510

Tuls 1s the end of the quotaticn froam
('OP!EDH*@ 'I‘Bsk Growp 7.5 report. }
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At the outeet, it must de steted that the cptimum plan fa Teonzi operatians is

e

in vhich an ebsolute minimm of construction is required. The dasle UCRL

viewpoint is that such an operation is totally sea and eirborns. Taongl itsclf

should de leoked upon for Hardisck as only an erea of quiet wvater in which {o
acoe- shot barges. A

i

It is pertinent ¢o any discuselian of developmental cost, therefars, to state tbhe
tesks vhich meed be perfarmed priar %o the first ghot. These are:

CoPiE,
Ly 2

Lagoon Access L

Holmes end Narver, Inec., have consi{dzred in their cost estimatss e charrel
300 fest vwids and & clear depth of RO fect at mean lov water. This chemnel
would de apmroximately 500 fesi latiz and would be blested throusgh the leewcrd
reef &t the extreme south end of the atoll mesr Scuth Islazd. Thois iz the
$586,000 item shown abovae.

Ceaversetions with the Cormander, Underveter Demolitviom Usit Bo. 1, U. S.
Xevy, San Diego, have disclossd thot & recent operation by this terssch of
the mavy bas opepsd o charmel througs the reef ek Zoye Island, Kvalelzin
Atall, whoge dimensions are 100 feet wide, 1200 fect leng, and 8 feet deep
at mean lov vete:. This task vasz aveciplished with TO tops of cerderwed
U. S. Bavy bulk explosive by 12 pergauncl im 14 days.

At Teoegi, the UDT Eo. 1 bas estimated that the present Pokaslkim pascage
could be cpened into a chipncl 210 feet wide, 300 feet long, amd 30 jeet
deep with 70 toms of bulkexplosive. 21 personnel working during anly the
daylight slack high water poriofe (: 2 hours) eculd eccanplish this task
in 30 drys. It e assumed thaty conderned Bulk explosive could be mala
avaellabls snd utilized asre also. The currsnt at lov dide threugh tie
present Parsakim pessage ipto the ocscn is about € knots enl is adsg ats
t0o remove blacted debrics with e galf-slicening eaction. Shenld en eticopt
be mede to blsgt torough the reef iB o location other then Pokeskika
passzage, Bo self-cleaning zoticn from & cwren: would exiet until <he
channel is opaned over prrcuicslly its full lemgth end into the legxs.

The cost of plestic bulk explosive to UCRL 8%t Livermare 1s $1.65 pe= pouxnd.
If oueolaete canseancd explosive ¥aore ret avalleble for vee in undervetsr
dezsliticn of the corel in ¢he psesege, sn expspiditure of $231,000.00 for
explogive wvoild be required. Usimg tais figure to campare the o5t per
cubic yard in the abeve three cases gives:

Ebye Chenasl | Widening Poksakin Passage South Island Chonus)
$5.50 per cu. yd. $3.30 per cu. yd. $6.20 per cu. e

It is felt thet the above cezparisan is felrly dzexmn, even thZugh ro over-
head eost factore vere ineluded im the first tvo figures ebove, end since

oaly militery perscvmal are involved those costs would not ©o AEC funded.

The figeres thon, repreesnt ke eanprrative cost per cuvic yavd i the
expleaive hed t0 be purchescs vith AED funids.

/
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- Either of the two prospective channele doscribed above will be adequate for

LCU access at high slack water when the lagoon cutflow curzent is decreased.
Either chacnel will be directly into the wind and the best direction for shallow
draft craft. Once the reef is btroached with the first large shot the current
in Pokazkku passage will essentially be gero at all tids stages and smell craft
can enter at any time necessary during the daylight.

Triangu.h.ﬁcn Survey

It is probadly advisable to execute a fairly precise survey at least to an
extent vhich would allow estsblishment of bench marks and markers for barge
positioning. It should de pointed cut that the precision of the placemant
of gero points does not require eny greet accuracy since all dilegnostics vill
be zeroced in visually from the ship to marker lights on the berges.

Ectuarial Oceanographic Survey

" Ho actusl messurement data of currents exists for Taonzi atoll. It is deemsd

necessery, for the reasans szt forth in connectiom with the fellout discuscion
under Item 4 above, to accumulate data on the surfece currents vithin ths
legoon, their direction, the depths of eny subsurface currext return pathe,

& check on the accuracy of the souniings es chown presently ao the U. S. Ravy
Hydrographic Survey charts, and the currents across thé reef. At the present
time tvo Seripps Instituticr of Oceanography personnel are atterpiing to
accumilate vhat mesger data can be obtained im a very short three day vieit.

Channels Within Legoon

Coxrse lires far pavigation within the lagoon must be surveyed and tied into
the trisaguwlation survey. A chooasl muct be cleared to permit berge movemeat
up the legoon to the first zero point and buoys and z'anse merks installed if
neceseary.

Beachheed and Living Facilities

The requirensnt for & beachhiead and living facilities is pandetory to accazplish
necessery work ashare priar to the first shot, but it should be remesbered ¢hat
the operstions plenning should teke invo eccount the fact that livinz fscilities
must be evacuated befare firing and will not de recuired again ashore. Reecent
conversatione with T. G. 7.5 repreecentatives have indicated the possibility of
an AFPL type barge being used for housing afVer & channel has been opencd, end
since the installations are 8o ninimel this method of providing accammodations
may prove the most economiesl.

Coanminications

Since no need exists for peracrnel to men stetions or live ashore after the
first shot it {s indicaeted that & milisery cammunicebioms link such es ¥as ucad
during the post Crossrosds Bikini pe-eatry at Tare should be comsidered. Such
2 link vould provide cmmca.‘aioas to Fniwetok and it 1s bdelieved that ro meed
veald exict for the transnittal of classified infarmation during the ccastruce
tic phase.

c/ \‘
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g. logistics eud Supporé

As 8 start, in e discussion of this subject, it is pertinent to first describe
our concept of & list of operations events, vhich wve feel could be tyrically
utilized in placing the firet barge in positiom.

. Two things would be necessary in obtaining the optimum compromise of dollsr
expanditure versus operational time seving in an operation imvolving Taonzi.

(1) Airetrip

‘b/
£ 1304' B

We feel that an airstrip suiteble &t least for C-47 use is essential at
Taotgi. Bxperience has shoun thet the requirement for fast trarsports-
tion often erises vhen trouble develops with equipment, or additionmal
persounnel are needed quickly, or & acdicel evacuation is necessary. Taz
closer ane approsches the shot date, the more important this considerstiun
becomes. The freedom of being able to shuttle persomnel and eguipment

ie & great help in maivtaining a fest firing schedule especislly wvhen
keeping multiple firing copebility. IL is recognized that contamination
and vater borne debrie can be prodlems in trying to maintein usafulpess of
an airstrip after the first shot. The Tare strip in Opsration Cestle vce
used cansideredly after Bravo ani same of the other shots. It is felt
that an airstrip, even with limited later use, will lend enough efficien-
cy to the operation to warrant its installation. We feel thet this is
true in spite of the fact thet nc czo agency, probably, could justity

the totel expenditure on its own necessity.

Critical Device Bandling Facilities

Critical storage, device assendly, and shot barge loeding facilities
located at Bikini on Ran will facilitate meintenanee of the desired
seven dasy firing capability at Taongi and the required firing capes-
bility eccording to Schedule I if Taongi is not occupied. It is felt,
based on the paler of shous alone, that the imstallation ¢f such
facilities at Bikini is ,jus’cified for either schedule,

Assuning that the two above items have been acquired and the Teongi
moorings are in, a firing of the first shot at Taongi would enteil:

(¢} Flacemsmbt of the 2ovicz 2bcard the shet barpse in e Perge slip or

alongside the pier at Nan.
(b) Loading of the berge into an LSD in the Bikini lagoon.
(e) Transporting of the shot barge to Taongl ir the LSD.

(d) Unloading of the shot barge in deep water off the channel entrance
et high slack water.

(e} Werping of the ehot borge through the chennel with LC¥'e and trene-
porting it to the zero site.

(2) Mooring and crienting borge.

g) Arrival of tke diegnoztics ghip off ehore in the lee o the atoll et
the tine of barge moaxing oy before.

() Two days of dry rune W-m& of dxgnostics ehip.
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(1) Iosding LCY vhich ae_' TOeTIngs ! ll md! |ux=s wasich placed barge into

ISP in the late efternccn before the shot, &nd after ayming.
(3) 7Firing of the shot with the LSD standing by st sea.
(x) mummmmwegmnm.

(1) Surveying lazoon conteminaticn by proding from emphibicus eraft
airborne from Bikini er Kwajalein,

(n) Discharge of the ICU and the LOi's fram the 18D to et nev moorings.
(n) Sailing of the LSD to Bikini for next shot barge return.

The sbove ordsr of events esn de acsomplished in ebout the same length o€ tims
&8 nov requived at Bikini and En{wetok in the etaging of barge shots in the
Iagoon.

:

m.muummsénumtexmmmamm.muwm@
wuld be staged from Bikiné rathey then Eniwvetek, end thr dlagooetics egquiyzent
dry rans woiald de sirpler.

ww«ummmmﬁﬁm&awus-mmm
faollouwing:

(a) rmt

The precurerment of the ship sbeuld be funded for and obtained by
the Atomiec Energy Cormissicn on a tine base of 6 yeers for ite
econtined use.

(b) Operatien

The ship ec:sld be ensratad fur the ABC by Task Grows 7.3 ar Tack
Groxp 7.5 with the srimayy missien of bousing experinentzl persen-
nel, cbtaining expericeutal data, ecting es the firing eoulrel ship.
This ahip, of ssurse, esn be used by cther agancies, sush as Task
Grovr 7.5 1o swpors of barge xssTing fecilities. UCTRL wuld plan
to place the diagnosiies ship om berth in the San Franeisco esse
e the cpevaticns) phare of Hardteck. Therz, all disgnoetic
gear vould be inctzllied, checked, azd cperated prier to saiiing
for the forvard eres. %Toe scving in tire oversezs for dicgnostie
from this fest alone will be 3000 men days pius the fast
that relichility of eperaticn viil be assured wpon arrival ovarsess.

i
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htuss
space is neceasary, but the inslusien ef shop ep=ce anid leberatory
space
those




It is thought thet & ehip of the hospital er smell transport type
fulfilis ths reguirements.

(a) Configuretion

In addition to small lsboretory and ahzp space, a totel ares of
clear deck space of seme 10,000 square feet 15 required. This
spece can be peverel small areas in vhich stabilized reder or
optically tracked arpement mounts weuld be instelled to support
tmtﬂm,mmm, fast eameres, and other dlag-
. .  nostic equipment. )
{¢) Commmications

mmmumm&mﬁmmuswm&
voles and teletype links €o Enfwetok and Bikini cerrying secret
restricted data elassifications. During the opersticnal phase the
the ship vould serve as the coumupications eenter for 16 7.1 and
TG 7.5 and no eommmicaticns wuld be installed ashere other than
the texporary emnstructicn nst msniioned previcualy. All comami-
cstione ship to shore or ship to barge wuld be by radio.

() cost

It is estimated that the cost ef resetabliching sen worthiness wpa
rexosal fron reserve flest storzgz wuld be §1C0,000 to $200,000
depsnding en the present ccadition of the ship chesen.

The cost of ueonﬁmaﬁm and instelle’ion of stodilieed platforxs,
shopa, and commmieations would be in thc remge of §750,000 to
n,m,m.

In and ot costs for storage beviacn operciicns ave estimated at
$150,000.

rwwmmugim,adacuimww‘muaMMsm
Cartiss ar Bcter for this purpsse may be the eorrect o3 6nd certainly these
ships weld be adeguete, m.ueeutsasabmmabmmdmly,mm,
gince some work would be necessary in providing guartars, and evea though these
shirs ase oov in ecodssien. %is, the toclal eost for pooviding a dimgnectic
ship, excluaive of eperating essts, is estimated at 2,000,000 to $1,250,000.

Anether factar to be esunsidered in s support dissuseion eencerns the eleud
saxgling ecpadility. Infermal discuscicns irndicate thet the raintenance ef
&al firing expability betasen any tw of the thyee atclls ean be acecomylished
with tte presently requested nmber of sarpling alrcraft. It {5 belisvad that
Scheduls II above does pot eaxfliet vwith this stateweat. 1If, hovever, it was
mmum&mmmmw,mmsmwm,
sdditiennl ssxpiing afreraft would be required. Ik any case, the primary
method of serpling at Tesngl vill de by airerzft, oot rocietis, and the present

mmmgmammmmwwmmm&mn-w-
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A reviev of the sbove informaticn results in cur desl re to state the following
eonclusions ¢

1.
2.

3.

5,

5.

7.

8.

9.

10.

If ¢the
x.

- Copy;
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In the concept of the operation as visualized without the use of Taongt it
becomes immediately obvicus that Operatien Eardteck would be diffieult, if
not irpessible, to accoxplish in a period of time less then 12 weeks.

With Teongl {n use as & test site, Schedule IT is feasible, and far more
assurance of being able to maintain the schadule ie inherently sssociated
due to less average delay risk frem both weather and shot interactieom.

Schedule I, without Teongt, is feacible But with less assurance as Just
stated.

Sechednle II will guarantse espletion af the DOD high altitude progran &
sehednule snd in safe are2s, while Behednle I will not.

Schedule II represents a saving of 7 weeks over Sehedule X.

Belisving Schedule I o0 be typicel tinevise of vhat ean de acoxpiished in
firing the shots, nov planned for Lniwetsi, leads %o the eomclueion thed
¢k overzll operuticn emm bde ghortansd by sbeut ens-helf of the aveve esving
or 3 to b wesks if firing of scxs Enjwetok shots 48 eontimued st Biking
aftor eamistion of Scheduls II.

After revisv of the mjor refuirements, and since no plans exist for the
re-eztsblishnent of ths Fox/George esup o the meiptenance of the semi-
rerExent exy aghere at Tasngl &rring the eperationel phase, leais to s
¢onclusion that the total BHewdtesk lezistie sopert required with Tamgd
{8 po grester then Redwing with the excepiica of the diegnoatics ship
tnd Taongl wveathey ships porideipation.

It s concluded that tie eost of any edditional suppert plus the Gevelor=
mental esst of Taongl is fairly estimated at $5,000,000 for Hardtack.

THhe use of a dlegnestics ship not ocly comstituies the mest immortent
factar in meking & Peaigi firing site feasible but will proviéc a wmore
ecencnical means ¢2 accomnlishing the dlagnostics experiments in the fultuze.

Tha Laboratory vill grestly benefit in perscnnel efficiency by the shozter
stay of persanncl oversess as providad by Schedule IX.

mnaw,wmcwmmmmz

Fexfors the eonplets ossenographic survey as soan as pogsihls incerporating
yoprasentatives fyem agsreics concerntd in order to take the moet adventece
of the mppert reguired to place end maintain pecple ashore for this task.
hgencies vho might pertiecipate are Task Group 7.53 US. Eavy WOT Fo. 13
1=C, and Task Grap 7.1,
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Establish the capabillity at Taongi to sccumulate weather information
end data, This station should start as soon as possible and continue
until just prior to the Hardtack Operational phase, This viewpoint
has already been expressed in & letter dated 21 January 1957, Dr.

G. W. Johnson to Captain K, Musick,

Immediately determine if an alrstrip is justified since this would
constitute the major effort ashore and fixes the scale of effort re-
quired from the contractor at Teongi.

Fix the method and reeponsibvility for the opening of the channel as

soon as possible after the completion of the preliminary inspection
and oceanographic survey trip.

5. Accomplish the task of choosing and obtaining the diagnostics ship
Just as early as possidble ip order to begin the timé consuming
experimental outfitting and reconfiguration soon.
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